Spondyloarthritis (SpA) and inflammatory bowel disease (IBD) are chronic autoinflammatory diseases that partially share the genetic predisposition and the unchecked inflammatory response linking the gut to the joints. The coexistence of both conditions in patients and the increased cross-risk ratios between SpA and IBD strongly suggest a shared pathophysiology. The prevalence of Enteropathic-related Spondyloarthritis (ESpA) in IBD patients shows a wide variation and may be underestimated. It is well accepted that the management of joint pain requires rheumatological expertise in conjunction with gastroenterologist assessment. In this view, we aimed at assessing, in a prospective study performed in a combined Gastro-Intestinal and Rheumatologic "GI-Rhe" clinic: (1) the prevalence of ESpA and other rheumatologic diseases in IBD patients with joint pain; (2) the features of the ESpA population; and (3) the diagnostic delay and the potential impact of the combined assessment. From November 2012 to December 2014, IBD patients with joint pain referring to a dedicated rheumatologist by the IBD-dedicated gastroenterologist were enrolled. Clinical and biochemical evaluations, joint involvement and disease activity assessment, diagnostic delay, and treatment were recorded. IBD patients (n = 269) with joint pain were jointly assessed in the "GI-Rhe" Unit. A diagnosis of ESpA was made in 50.5% of IBD patients with joint pain. ESpA patients showed a peripheral involvement in 53% of cases, axial in 20.6% and peripheral and axial in 26.4% of cases. ESpA patients had a higher prevalence of other autoimmune extra-intestinal manifestations and received more anti-TNF treatment compared with IBD patients. A mean diagnostic delay of 5.2 years was revealed in ESpA patients. Patients with joint disease onset in the 2002-2012 decade had reduced diagnostic delay compared with those with onset in the 1980-1990 and 1991-2001 decades. Diagnostic delay was further reduced for patients with joint onset in the last two years in conjunction with the establishment of the GI-Rhe clinic. Multidisciplinary approach improved management of rheumatic disorders in IBD patients allowing a more comprehensive care.
Introduction
Spondyloarthritis (SpA) is a variety of inflammatory disorders that primarily affect entheses, small and large joints, and the axial skeleton joints [1] . This disease is characterized by the presence of inflammatory back pain -lumbar or buttock/hip pain lasting longer than 3 months associated with improvement with activity, worsening with rest, relief with non-steroidal anti-inflammatory drugs (NSAIDs), and morning stiffness lasting longer than 30 min [2] . The hallmark of SpA is inflammatory back pain while enthesitis, inflammation of tendonous or ligamentous insertions onto bone, is one of the most characteristic findings. SpA includes ankylosing spondylitis (AS), psoriatic arthritis (PsA), reactive arthritis, SpA associated with inflammatory bowel disease (IBD), non-radiographic axial (nr-ax) SpA and forms which do not meet criteria for the definite categories of SpA that are designated as undifferentiated SpA [3] . SpA pathogenesis is incompletely understood and the pathophysiological role of the synovium is just beginning to be elucidated. SpA is considered an enthesal disease and this hypothesis links mechanical stress (entheses) to immunologically active tissue (synovium) [4] . The Assessment in Spondyloarthritis International Society (ASAS) defined classification criteria considering SpA a distinct group of diseases with similar clinical features and a common genetic predisposition. As above mentioned, SpA frequently occurs in combination with other autoimmune conditions such as psoriasis, anterior acute uveitis, and IBD (Enteropathic SpA, ESpA) [5] . The ASAS-endorsed recommendations for early referral of patients suspected for having axial SpA by primary care physicians or non-rheumatologists include the extra-articular manifestations (psoriasis, IBD and/or uveitis) among the parameters for a diagnosis of SpA in patients with chronic low back pain (duration ≥ 3 months) with onset before 45 years of age [6, 7] . In 1998 the Oxford Criteria were proposed to classify the joint involvement in SpA patients with IBD including a type 1 peripheral arthritis that is the pauciarticular form involving fewer than 5 joints, a type 2 peripheral arthritis that is the polyarticular form involving 5 or more joints and a type 3 involvement with both axial and peripheral involvement [8, 9] . Later, the joint involvement observed in IBD was usually classified mainly into two subsets: axial (including sacroileitis with or without spondylitis) and peripheral [10, 11] . Evidence shows that the frequency of the joint involvement in IBD is affected by the criteria applied to define the clinical findings [12] . In particular, axial involvement is present in 2-16% of IBD patients and the prevalence of sacroileitis (asymptomatic and symptomatic) is 12-20%, ranging from 3.9% to 18.9% when HLA-B27 is associated [13, 14] . However, studies adopting the former European Spondyloarthropathy Study Group (ESSG) criteria for SpA detected a frequency ranging between 10-25% for spondylitis and 30-36% for sacroileitis [11, 15] . Overall the prevalence of ESpA in IBD shows marked variations (18-45%) and may be underestimated by gastroenterologists [16] . Joint pain is a frequent and relevant clinical manifestation in IBD patients and its management requires rheumatologic expertise in conjunction with gastroenterologist. Flares of peripheral type 1 arthritis associated with IBD tend to occur with aggravation of the bowel disease, whereas the axial disease and peripheral type 2 arthritis tend to occur (and flare) independent of activity of intestinal inflammation [17] . Prompt diagnosis of rheumatologic diseases as SpA and PsA is necessary for the optimal patient management since the prevalence of undiagnosed disease remains high. Delay in diagnosis in turn delays introduction of appropriate disease-modifying treatment and may contribute to poor patient outcome [18] . Magnetic resonance imaging (MRI) is the gold standard for detecting sacroileitis in SpA patients [16] . Ultrasonography is a non-invasive and easily reproducible method of detecting early pathological changes in SpA patients [16] . It can identify characteristic features of SpA such as enthesitis, bone erosions, synovitis, bursitis, and tenosynovitis and is therefore helpful for diagnostic purposes. Laboratory abnormalities in SpA are nonspecific and not as useful as the clinical presentation for diagnosis of a specific disease. Patients often show nonspecific markers of inflammation including elevated C reactive protein (CRP), erythrocyte sedimentation rate (ESR), and normochromic normocytic anemia. However, elevated CRP is one of the criteria of ASAS classification for axial SpA [19] . Interestingly, elevated CRP is also a risk factor for radiographic progression together with tobacco smoking and the presence of syndesmophytes [20] . Nevertheless, specific and reliable biomarkers are needed [2] . HLA testing represents the most useful laboratory evaluation in appropriately selected patients. The recommendations for the treatment of active SpA included use of NSAIDs, use of TNF-inhibitors (TNF-i) when activity persists despite NSAID treatment, avoid systemic glucocorticoids, use of physical therapy and hip arthroplasty for patients with advanced hip arthritis [21] . No particular TNFi was suggested except in patients with concomitant IBD or recurrent iritis, in whom TNFi monoclonal antibodies should be preferred [21] . In patients with active nr-ax SpA despite treatment with NSAIDs, it is conditionally recommended treatment with TNFi [21] . There is little evidence of the efficacy of disease-modifying antirheumatic drugs (DMARDs) in SpA [22, 23] . In controlled studies, sulfasalazine, methotrexate, and leflunomide have shown modest efficacy on the peripheral manifestations of AS, but the utility of these drugs in axial disease is unclear; therefore, DMARDs are not included as an alternative treatment in patients with ax-SpA refractory to NSAIDs [23] .
Enteropathic SpA: insights on the pathogenesis
The association between SpA and IBD is largely established. The coexistence of both conditions in patients and the increased cross-risk ratios between SpA and IBD strongly suggest a shared pathophysiology [24] . Both the innate and adaptive immune responses are likely to contribute to the establishment of chronic inflammation [25] . An intricate cytokine milieu with a distinct contribution to systemic and joint inflammation has been described in SpA [26] . Evidence from genetics (the strong genetic association with the interleukin (IL)-23 receptor gene) and experimental models (e.g. the increased IL-17 production in HLA-B27 transgenic rats) strongly supports the involvement of the IL-23/IL-17 axis in the pathogenesis of SpA [27] . Likewise, T helper (Th)17-related cytokines are produced in excess in Crohn's disease (CD) and ulcerative colitis (UC) tissue and it becomes evident that some Th17 cytokines have both proinflammatory and tissueprotective properties in IBD [28] . Although IL-23 was originally identified as a factor necessary for expanding/maintaining Th17 cells, recent studies have shown that IL-23 can also facilitate the deviation from a Th17 to a Th1 phenotype [29, 30] . Moreover, IBD gene-wide association studies showed that polymorphisms of Th17-related genes, such as Stat3 or IL-23R, associate with IBD, supporting the involvement of the Th17 pathway into IBD pathogenesis [31] . HLA-B27 is involved in antigen presentation in the immune system and is thought to have a key role in the pathogenesis of the SpA. HLA-B27 recognizes an elevated prevalence in patients with AS, PsA, reactive arthritis, and ESpA but debated data have been reported in the studies [9, 32] . ESpA pathogenesis, although initially linked to Th17, has been reported to be associated with innate like-T cell subpopulations that respond towards IL-23. These cells are present with a specific tissue distribution and could play a vital function in the development or progression of SpA-related pathology [33] . Moreover, there is evidence for increased IL-23 expression in inflamed tissues including the gut of SpA patients without an overt IBD [34] . Interestingly, IL-17 was not significantly upregulated in AS, nor were IL-6 and IL-1β, whereas these cytokines were overexpressed in subjects with CD. Recent studies demonstrated that an uncontrolled activation and proliferation of innate lymphoid cells (ILCs) can contribute to severe inflammation and damage in gut, lung, and skin [35, 36] . Gut interactions with the microbiome can influence natural killer (NK) cells and innate lymphoid immune responses in SpA and other related diseases, such as IBD. There is increasing genetic and functional evidence that ILCs contribute to the RORγt-driven inflammatory type 17 immune responses in SpA and they may link joint pathology with gut inflammation. Long-term evolution of subclinical gut inflammation to overt CD has been described in AS patients [37] . Moreover, an overexpression of IL-22, together with an increased number of IL-22-producing NKp44 + NK cells, has been described in the ileum of AS patients [38] . IL-22 is known to be regulated by IL-23 through lamina propria NKp44+ cells, which are thought to be regulators of homeostasis and tissue responses to infections and damage at mucosal surfaces [39] . More recently, gut-derived IL-17 + IL-22 + ILCs have been found expanded in the peripheral blood, synovial fluid and inflamed bone marrow of patients with AS, suggesting the presence of an active homing axis between the gut and the inflamed sacroiliac joints [40] . In addiction, the authors reported a significant decrease in the percentage of intestinal and circulating IL-17 + IL-22 + ILC and in the expression of mucosal vascular addressin cell adhesion molecule 1 (MADCAM-1) related to the TNFi treatment efficacy [40] .
Multidisciplinary approach
ESpA may involve several tissues and organs being a potentially severe condition with multiple manifestations. Therefore, it requires a multidisciplinary approach coordinated by both the rheumatologist and the gastroenterologist. The combined assessment serves as tool that can improve the diagnostic and therapeutic management since the comprehensive care of SpA patients includes not only pharmacological treatment but also a tailored physical therapy [41, 42] .
On the basis of these observations, in a combined Gastro-Intestinal and RHEumatologic "GI-Rhe" clinic, we aimed to: (1) evaluate the prevalence of undiagnosed ESpA and other rheumatologic diseases in a cohort of IBD patients with joint pain; (2) characterize the clinical features of the ESpA population; and (3) analyze the diagnostic delay and the potential impact of the combined assessment.
Patients and methods
In a prospective study, from November 2012 to December 2014, all patients with established IBD showing musculo-skeletal pain with or without a known rheumatologic diagnosis were enrolled by the IBDdedicated gastroenterologist. Patients were referred to the combined GiRhe clinic of the University of Rome "Tor Vergata". Inclusion criteria: 1) Diagnosis of CD or UC made according to standard criteria [14, 43] and subgrouped in accordance with the Montreal classification [44] 2) age N 18 and ≤80 years; 3) available demographic and clinical data; 4) regular follow up at the referral IBD center of the University "Tor Vergata" of Rome, Italy; and 5) compliance to follow the study protocol.
Patients were referred by the IBD-dedicated gastroenterologist to the combined GiRhe clinic of the University of Rome "Tor Vergata". Demographic and clinical data, including gastrointestinal and rheumatologic characteristics and findings were recorded during the combined visit in a database shared by gastroenterologists and rheumatologists.
The following clinical information were included in the database: IBD duration, history of appendectomy, family history for IBD/psoriasis/ SpA, current/past smoking and extra-intestinal manifestations, such as erythema nodosum, uveitis, primary sclerosing cholangitis, cutaneous and nail psoriasis [18, 45] .
Clinical assessment
New diagnosis, disease management, adverse events as well as laboratory evaluations were assessed during the medical evaluation. The total lag time from joint symptom onset to the first rheumatologic assessment, referred in the text as diagnostic delay, was recorded. The data were extracted from the medical records and referral letters in order to determine the time of disease onset and the following first visit to a rheumatologist. In a retrospectively designed analysis ESpA patients were arbitrary stratified according to the time of the joint involvement onset as follows: [1980] [1981] [1982] [1983] [1984] [1985] [1986] [1987] [1988] [1989] [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] , and 2002-October 2012. In a prospectively designed analysis ESpA patients with joint involvement onset from November 2012 to December 2014 were further divided: Nov 2012-Nov 2013 and Dec 2013-Dec 2014. The diagnostic delay was calculated for all patients and each patient was considered only once. Rheumatologic assessment included: physical examination with 68 tender and 66 swollen joint count, presence of dactylitis, enthesitis, inflammatory spinal pain and buttock pain. Laboratory test included ESR, CRP, uric acid levels, rheumatoid factor (RF), antinuclear antibodies (ANA), anti-citrullinated protein antibodies (ACPA) and HLAB27. Joint imaging was requested when appropriate such as ultrasound, traditional radiography and MRI. Active inflammatory lesions (primarily bone marrow oedema) and structural lesions (such as bone erosion, new bone formation, sclerosis and fat infiltration) were considered in MRI [46] . ASAS criteria were used in order to classify patients as affected by axial or/and peripheral SpA and by radiographic or nr-ax SpA [47] . The Oxford Criteria were used to classify the joint involvement in ESpA patients as follows: type 1 peripheral, type 2 peripheral and type 3 involvement (both axial and peripheral) [8, 9] . The CASPAR criteria were used for psoriatic arthritis (PsA) [48] , ACR criteria for Rheumatoid Arthritis [49] and EULAR/ACR criteria for Gout [50] Fibromyalgia and Osteoarthritis were diagnosed according with ACR and EULAR classification criteria [51, 52] . Disease activity and function in SpA patients were assessed using the Ankylosing Spondylitis Disease Activity Score (ASDAS, CRP-based) [53, 54] , Bath Ankylosing Spondylitis Disease Activity Index (BASDAI) [55] , Bath Ankylosing Spondylitis Functional Index (BASFI) [56] , Disease Activity Score (DAS) and Health Assessment Questionnaire for SpA (HAQ-S) [57] . An ASDAS ≥2.1 indicated high SpA disease activity [54] .
CD and UC localization and CD behavior were registered according with current guidelines [14, 44] . CD activity was evaluated using the CD Activity Index (CDAI) with a score N 150 indicating active disease [14, 43] . UC disease activity was measured by the partial Mayo score with a score ≥3 indicating active disease according with the European Crohn's and Colitis' Organisation criteria [14] . The study was conducted in accordance with the ethical principles of the Declaration of Helsinki and was consistent with the guidelines for good clinical practice. Written informed consent was obtained from patients and the ethics committee approved the study.
Statistical analysis
To test normality of data sets the D'Agostino and Pearson omnibus test was used. Normally distributed variables were presented using mean and standard deviation (SD) while non-normally distributed variables were summarized with median and percentile ranges. Categorical variables were presented with absolute frequencies and percentages. Continuous variables were compared using the parametric unpaired T test or the nonparametric Mann-Whitney U test when appropriate. Categorical variables were compared using the Chi-squared test or Fisher' exact test when appropriate. The significance of any correlation was determined by Spearman's rank correlation coefficient. p values b 0.05 were considered significant. All statistical analyses were performed using GraphPad Prism version 6 (GraphPad software).
Results
A total of 269 IBD patients with musculo-skeletal pain were evaluated in the combined GI-Rhe clinic between November 2012 and December 2014. The CD group included 166 patients and UC group included 103 patients. This cohort of IBD patients represented the 18% of a total of 1495 IBD patients evaluated in the same period in the IBDdedicated gastroenterology clinic. Characteristics of IBD patients with joint pain are summarized in Table 1 .
Rheumatologic diagnosis in patients with IBD
A diagnosis of a defined rheumatologic disease was performed in all IBD patients (Fig. 1A) : ESpA was diagnosed in 136 patients (50.5%), Osteoarthritis in 75 patients (27.9%), Fibromyalgia in 15 patients (5.6%), PsA in 10 patients (3.7%), Rheumatoid Arthritis in 8 patients (3%), and Gout in 4 patients (1.5%). Other rheumatologic diseases were diagnosed in 21 patients (7.8%) [mechanical low back pain (n = 5), Behçet disease (n = 4), Chondrocalcinosis (n = 4), Polymyalgia Rheumatica (n = 3), Aseptic Osteonecrosis (n = 2), Dupuytren's disease (n = 2), and De Quervain's disease (n = 1)]. All the abovementioned rheumatologic diagnoses differ from ESpA and were referred in the text as IBD non-SpA.
Demographic and clinical features of ESpA patients (n = 136) were compared with those of IBD non-SpA patients (n = 133). No differences in age, gender, smoking habits, history of appendectomy, IBD diagnosis/ disease duration/disease activity, CD behavior, were detected between the two groups (data not shown). Other autoimmune extra-intestinal manifestations, such as psoriasis, uveitis, primary sclerosing cholangitis and erythema nodosum when grouped together showed a higher prevalence in ESpA patients (19.2%) than in non-SpA patients (6.8%, p = 0.04). In particular, psoriasis resulted the more prevalent disorder in both groups (ESpA 12.5% and IBD non-SpA 6%), while other above mentioned manifestations were registered mainly in the ESpA group. Higher prevalence of pancolitis than left-sided colitis was observed in UC-ESpA patients (85%) compared with UC-non-SpA ones (62%, p = 0.04). CD-non-SpA patients displayed a higher prevalence of ileal involvement (58.2%) compared with that in CD-SpA patients (37.5%, p = 0.005). Regarding IBD treatments, use of anti-TNF-α treatments was more frequent in patients with ESpA than that in patients without SpA (35.6% vs 16.3%, p = 0.003). The use of csDMARDs (conventional synthetic DMARDs) as monotherapy or combination and/or systemic steroids was similar in the two groups (data not shown).
Clinical parameters in patients with ESpA
ESpA patients were the 9% of the total 1495 IBD patients. Clinical and laboratory characteristics of IBD patients with ESpA are described in Table 2 . Patients affected by ESpA presented a peripheral involvement in 53% of cases, an axial involvement in 20.6% of cases, and a type 3 involvement in 26.4% of cases. The prevalence of males was higher in patients with axial ESpA than in patients with peripheral and type 3 ESpA (p = 0.01 and p = 0.008, respectively). ESpA disease duration was higher in axial ESpA patients compared with peripheral ESpA (p = 0.04). Peripheral arthritis was represented by a type 1 in 32% of patients and a type 2 in 68% of patients. Nr-ax SpA was diagnosed in 32.3% of all ESpA patients: 57.1% in the axial ESpA group and 77.8% in type 3 ESpA group. Patients with axial ESpA showed higher CRP levels compared with patients with peripheral and type 3 ESpA (p = 0.02 for both comparisons). HLAB27 was positive in 16.2% of all ESpA patients with a similar proportion between axial and type 3, while none of the peripheral ESpA patients resulted HLAB27 positive. In 46 cases (33.8%) patients showed a high disease activity (ASDAS ≥ 2.1). Axial ESpA patients had higher ASDAS compared with that observed in peripheral ESpA ones (p = 0.03). BASDAI was higher in axial ESpA patients compared with that in both peripheral and type 3 ESpA patients (p = 0.02 and p = 0.0001, respectively) while it was higher in type 3 ESpA patients than that in peripheral ones (p = 0.009). Peripheral and type 3 patients showed higher DAS levels compared with those in axial patients (p = 0.001 for both comparisons). DAS was higher in UC-ESpA peripheral 2 patients compared with that in CD-ESpA peripheral 2 ones (p = 0.001) (Fig. 1B) . Age, IBD type, BASFI, and HAQ-S were similar in all the groups of ESpA patients. No differences were observed in demographic and clinical parameters between CD-ESpA and UC-ESpA patients when considered both the whole population and according to the joint involvement. No correlations were found between DAS/ASDAS levels in peripheral 1 or 2 ESpA patients and respective CDAI or Mayo score. Likewise, no differences were detected in CDAI or Mayo score between peripheral 1 and peripheral 2 ESpA patients.
Diagnostic delay in ESpA patients
ESpA patients displayed a mean diagnostic delay of 5. (Fig. 1D) . No differences in diagnostic delay resulted between axial, peripheral and type 3 ESpA patients (Table 2 ).
Discussion
ESpA are a group of diseases with several manifestations requiring multidisciplinary approach. The primary goal of treating SpA patients is to maximize long term health-related quality of life through the control of inflammation, not only related to the joint but also to gut, skin and eye involvement. Prevention of progressive structural damage, preservation/normalization of function, and social participation are key points in treating to target patients affected by SpA [18] . Data from literature showed that the prevalence of peripheral arthritis in IBD patients varies from 11% to 20% and AS prevalence ranged from 3% to 6% [12] . In this study we demonstrated that joint involvement has a prevalence of 18% in a large cohort of 1495 IBD patients evaluated in the same period while ESpA has a prevalence of 9%. Among the cohort of 269 IBD patients with musculo-skeletal pain, ESpA was diagnosed in 50.5% of cases, suggesting that most of IBD patients complaining joint pain may have a concomitant SpA. Our IBD study cohort with musculo-skeletal pain displayed a low prevalence of ileum-colon involvement and perianal disease than that described in the literature [14, 43] . Other potentially debilitating rheumatologic diseases as Rheumatoid Arthritis, PsA and Aseptic Osteonecrosis were detected in the study population. Present findings support that evaluation in the GI-Rhe clinic significantly affects diagnosis and management of IBD patients at high risk of rheumatologic diseases. In this study we aimed at evaluating the epidemiology, the clinical pattern and the diagnostic delay of ESpA as few data are currently available, and most of them are translated from SpA or AS. Majority of ESpA patients were affected by type 2 peripheral involvement. Differently from previous studies, axial patients with ESpA showed a higher prevalence of male sex [58] . Higher CRP levels and longer disease duration were observed in axial ESpA patients compared with those detected in peripheral ESpA patients [59] . Concerning laboratory values, high CRP levels in ESpA patients may be mostly related to peripheral/axial joint inflammation, and not to clinical activity of IBD, being most of the patients in clinical remission maintained during the follow-up. This finding may be related to the observation that patients with ESpA were not hospitalized, as they were recruited in the outpatient clinic. A consistent number of ESpA patients (32.3%) had a nr-axSpA, consistent with the idea that the combined approach is useful for an early diagnosis of this disease. The 33.8% of ESpA patients showed joint disease clinically active. In particular, axial ESpA patients showed higher ASDAS levels than those in peripheral ones while DAS was higher in peripheral ESpA patients than that in axial ones, consistent with the prevalent joint involvement. Moreover, joint disease activity was neither related to IBD disease activity nor with IBD subtype, except for a higher DAS in UC-ESpA peripheral 2 patients with the respect to the CD ones. This finding may be related to immunosuppressive treatments used in CD patients that can affect joint disease activity. Comparison between demographic and clinical characteristics of ESpA and IBD non-SpA patients was then performed. When considering the prevalence of other autoimmune extra-intestinal manifestations, these manifestations were. It would be interesting in future studies to compare the frequency of extra-intestinal manifestations in ESpA patients and IBD patients without joint pain. In UC patients, pancolitis was more frequent in ESpA patients vs IBD non -SpA, as expected. Accordingly, in CD patients ileal involvement was more frequent in IBD non-SpA vs ESpA patients [14, 53, 58] . When considering IBDrelated treatments, anti-TNF-α treatments at baseline were more frequent in patients with vs without ESpA. These findings suggest more aggressive luminal symptoms in IBD patients with SpA, including the presence of other comorbidities IBD-related that required this treatment. We report a relevant diagnostic delay of 5.2 years in ESpA patients in accordance with previous reports in AS [60] . At the best of our knowledge, previous observations at this regard in patients with IBD are lacking. Several factors may contribute to this diagnostic delay such as the initial mild joint symptoms, the use of concomitant immunosuppressive therapies for IBD and the use of the New-York criteria that do not allow a definite diagnosis at disease onset [61] . The long diagnostic delay may also be related to a late referral to a rheumatologist by both the general practitioners and consulters due to a difficulty in recognizing SpA symptoms [9] . In this context, delay in the diagnosis or misdiagnosis may result in adverse outcome for patients as progression of joint damage and morbidity as observed in AS [60] . Data from literature suggest that SpA patients with short disease duration are more likely to respond to anti-TNF-α treatment with a better disease outcome [61, 62] . In patients with disease onset in the 2002-2012 decade, the diagnosis of ESpA was made earlier than in patients with disease onset in the previous decades. This is likely due to the more performing classification ASAS criteria and techniques of imaging like MRI and ultrasound that may reveal early inflammatory lesions of axial or peripheral joints [47] . In our study, a further reduction of diagnostic delay was observed in 2012-2014 in conjunction with the establishment of the GI-Rhe clinic. We can speculate that this result is also due to the combined approach where patients may benefit from a more comprehensive disease care. No difference in diagnostic delay was observed among the subtypes of ESpA maybe because of the small sample size. This observation might be explained by the immunosuppressive treatments used in patients with IBD for treating intestinal symptoms, also effective in reducing the joint disease activity hiding the symptoms.
Our population-based data support the concept that multidisciplinary care allows a proper and timely diagnosis and management of rheumatic disorders in IBD, thus offering a comprehensive treatment approach. A combined multidisciplinary approach may also lead to an early diagnosis and proper treatment and improve the outcome of chronic and debilitating arthropathies in patients with IBD.
Take-home messages
• Evidences from genetics and experimental models strongly support the involvement of the IL-23/IL-17 axis and more recently of the innate lymphoid cells in the pathogenesis of SpA.
• Multidisciplinary approach improves management of rheumatic disorders in IBD patients allowing a more comprehensive care.
• Treatment of ESpA should aim at optimal care and should be based on a shared decision between the patient and the rheumatologist.
• A tight and tailored follow up, in a combined management, should safeguard the evolution of disease activity towards the targeted goal.
• Delay in diagnosis, in ESpA, defers the introduction of appropriate disease-modifying treatment and contribute to poor patient outcome. 
